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Abstract (Basic) : EP 1090967 A2 

NOVELTY - A composition comprises a product of hydrolysis and 
condensation obtained by hydrolyzing and condensing at least one 
silane 

compound, in the presence of an alkali catalyst and a product of 
hydrolysis and condensation obtained by hydrolyzing and condensing 

at 

least one silane compound in the presence of an acid catalyst. 
DETAILED DESCRIPTION - A composition comprises (a) a product 
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obtained by hydrolyzing and condensing at least one silane compound 

of 

formula RaSi(0Rl)4-a (I), Si(OR2)4 (II) or 

R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c (III) in the presence of an 
alkali 

catalyst and (b) a product obtained by hydrolyzing and condensing 

(I), 

(II) or (III) in the presence of an acid catalyst. 
R=H, fluorine or monovalent organic group; 
Rl - R6=monovalent organic group; 
R7=0, phenylene or -(CH2)n-; 
n=l - 6; 
a=l or 2; 

b and c=0 - 2; and 
d=0 or 1. 

INDEPENDENT CLAIMS are also included for the following: (A) 

forming 

a film by applying the composition on a substrate and then heating 

the 

composition; and (B) a semiconductor device having the insulating 
film. 

USE - For forming film, preferably insulating film (claimed) , 

used 

as coating film for semiconductor devices such as LSIs, system 
LSIs, 

DRAMs, SDRAMs , RDRAM s and D-RDRAMs; protective films such as 
surface 

coat films for semiconductor devices; interlayer insulating films 

for 

multilayered printed circuit boards; and protective or insulating 
films 

for liquid-crystal display devices. Also, useful in application in 
which the composition is applied to silicon wafer, Si02 wafer, SiN 
wafer, glasses, ceramics and metals. 

ADVANTAGE - The film has a low dielectric constant, high 
modulus of 

elasticity, low water absorption, good storage stability and low 

film 

density. 
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TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Composition: A 
weight average molecular weight as determined by GPC (refractive 
index, 

viscosity or light scattering) of component (a) is 50,000 - 
10,000,000 

and of component (b) is 500 - 300,000. Component (a) contains a 
product 

of hydrolysis of condensation of (II) (5 - 75 wt.%) (in terms of the 
product of complete hydrolysis and condensation) . Component (a) is 

the 

product of hydrolysis and condensation of (I) and (II) . The 
composition 

comprises (parts by weight) component (a) (100) and component (b) 

(1 - 



900) (in terms of the product of complete hydrolysis and 
condensation) 

and has a pH of at most 7. 
Title Terms: BASED; COMPOSITION; FORMING; FILM; COMPRISE; TWO; PRODUCT; 

OBTAIN; CONDENSATION; SI LANE; COMPOUND; PRESENCE; ACID; ALKALI; 
CATALYST; 
RESPECTIVE 

Derwent Class: A26; A85; G02 ; L03; P73; Ull 

International Patent Class (Main): B32B-009/04; C08L-083/04; C09D- 
183/04 

International Patent Class (Additional): C08G-077/08; C09D-183/02; 

C09D-183/14; H01L-021/312 
File Segment: CPI; EPI; EngPI 

Manual Codes (CPI/A-N) : A06-A00E1; A06-A00E2; A07-A03; A12-B01C; A12- 
E07C; 

G02-A05; G02-A05B; L03-H04E1; L04-C22 
Manual Codes (EPI/S-X) : U11-C05A 
Polymer Indexing (PS) : 

<01> 
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Si 4A G2288 G2277 Dll D10 D19 D18 D31 D76 D50 D83 D84 D85 D86 

D87 
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4A; 
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^Mi^b^yy^y. b*x:/yb yxb^yy^y^ r 
-r^yrnbyyhu^h^yy^y. r-rs/rn 

tVl/Mlxb^y-y-^y. r -:/y y F^yrobVyb 

»j>h^yv7y. r-^y yK^yrpbVyhyxh 

^yy^y. r- b l^uoynbVyb h^ryi/7 
y> r-f^nDTnt^h'Jxh^yy^^k'; 

[oo i o] y^f-^y^ h^yy^y, y^fvyy'x 
b^yy^y, y^^/u-y'-n-yn^yy^y, 

y^f-;y-y-i so-7D^yy7X 

y-n-yh^yy^y, y>f-;u-y-s e c-yb 

^yy^y. y7f^-y-tert-7>^yy7 



y s y^f;py7xy^yy7>, yx^/uy^ h^y 

y^y N yXf;|/yXh^yy77, ^X^y-^- n 

-ro^yy^y. yxw-y-iso-7W 
yy^y. yXf ;H y - n - 7 h^- y y 5 > , yXf 
s e c ~y h^yy7V> yXf;|/->y-te 
rt-yh^r^v^y. yXf^y^x^yy^y, 
y-n-7 0 DbVyy'^ h^yy^y. y-n-7Dt> 
yXh^yy7V, a/- n -yabVy- -J- n -7'D^ 
^ryy?/, y-n-rn^-y- i so-7D^ 
yy^y. y- n - 7'o y- n - y h y y5 
>\ y-n-7'abyy-y-s e c-yh^yy^y. 

y-n-7D»-y-t e r t-7>^fyy7^ v 
-n-7Dt^-y-7x/^yy7K y-iso- 

rnbvi/y'^ h^yy^y. y- i s o-ra&^i 

b^yy^y. y'- i so-7ntVky-n-7o* 
4y>-7y. x- i s o-7°ObVW-y- i s o-7n 
^yy7>, y'-i so-7nt^-y-n-7h^f 
yy7>, y- i s o ~7 8 PbVy-y'~s e c -yh^r 

yy^y. y- i s o -ynbvu-y- 1 e r t -yb 

^yy7y. y*-i so-7DW-y-7x/^yy 
7y. y-n-7f^y^fJryy7y, S/*-n-y* 
^yXf^yy7y, y-n-7f^-y-n-TO^ 
Jryy^y. y-n-7f;l/-y-iso-7D^y 
y^y. y-n-7f^-y-n-7h^fyy7^ x 
-n-7f^-y-sec-7h^yy7y, x-n- 
7f;|/-y-tert-7h^yy7y, 5/-'n-7> 
;P-y-7xydfyy7^ V- s e c -7^}VitX b 

^yy7y. y'-s e c-y^/yy'xb^-yy^y. y* 

- s e c - 7f ^~y - n - 7D^yy7 > , ; J- s 
ec-7f;l/-y-i so-7o^yy7^, y'— s 
ec-7'f;l/-y~n-7h^yy7/, /-sec- 
yf-;y-y'— s e c -y b^ryy^y. y-sec-7 
f;l/-y-tert-7'f^yy7y, y-sec-7 
f/l/-y-7xy= 3 ryy7>', y-tert-7f^y 
^h^yy7^ y-tert-7f^yXh^yy7 
y N y-t e r t-y^;W-y'-n-7 - D7K^yy^ 
y. y - t e r t - 7f ^- y- i s o - 7°U^yy 
7y. y'-t e rt~7fyl/-y-n-7h^yy7 
y N y- t e r t - 7f ;l^-y- s e c -7K^^7 
y. y- 1 e r t -7f ^-y- t e r t -7h^yy 
7>. y-tert-7f^-y-7x^yy5y, 
y7xX;l/yVh^yy7/, y7i-;ky-XK 

yy^y s y'7x^;y-y- n-yn^yy^y s y 

7x^-y-iso-7D^yy7y. y*7xX;y 

-y- n — y b^yy 7 y, y'7xx;y-y-s e c- 
y'b^yy^y, y7x-;u-y- 1 e r t -yb^y 

y7y. y'7xx;l,y'7xy^yy7y, J/t-ZUHJ 

^b^yy^y&if; Siifs:im4. 
[00 1 1 ] »4L<Ji. ^^bu^b^y-y^y. 
y^^ybyxb^yy^y, ^f;^y-n-ro^ 
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t'^hW b^yy?^ b'x;Uh»Jxh^>-^7 
>\ 7xX;Uh tl^ 7xX;UMJxh3f 

h*^?^ y7i-y^7 h3f S/x^y. y7x- 
A^x^S/S^T**. itl4>Ji. l*b&Wi2 

[0012Hfc£»(2) ; JJEHRst (2) fcfit* 
l»03rfiSi LTtt. jfeO-S* ( 1 ) fcR** 
W*C & . HKst ( 2 ) T«2ii& 

fll^lOJWWIkLTtt" fb7^h^yy7y, tY 
7lh^yy7>, f f7- n-7 0 D^^Sy^^y, r 
hy-i so-7Wyy7>, ff7~n-7>^ 
X7>\ ff7-sec-/h^yy7y, f h7"t 
e r t -T'h^ri/^^y. f h57x/3f i/x?y&i' 

[0013] ffc&ft ( 3 ) ; iiE-jRS ( 3 ) fcfcli 
X, lmmm&k LTJi. ( 1 ) fc|3|*fc 

*»S:*»f6ik**T*6. HR*(3) 03*>. R 
7 sMKRJE^f^^fttLTIi. ^t^b^yyyn 

v^n^y, 1,1,1.3. 3-^y*;*b*v 
-3-^;lo^u*"tf-y. 1.1,1,3, 3-^y 
^xh^^-3-^f-;^^ndri?-y, 1,1,1, 
3, 3-^7x^y- 3-^^x^n^y, 
1.1,1,3, 3-^y^h*^-3-xf^y*S/ 
O^r^y. 1, 1, 1, 3, 3-^>^xh^^- 3- 
Xf*i/yD^>, 1, 1, 1, 3, 3-^7x 
y^fy-3-Xf^y'yD^t^, 1,1,1,3,3 
^y^h^y-3-7x-/PyyD^ 1, 
1,1,3, 3-^>^Xh^f / -3_ 7x - y p i ;c /n 

4Mf>\ 1, 1, 1, 3, 3-^7x^y-3- 
7xX;U^i/D^^> N 1, 1,3, 3-fh7^ h3f 
x-1, 3-x^f-;l/^D^y, l, 1, 3, 3- 
ff7Xh^ y - i , 3-itX*)i>i/isu**r>^ 1, 
1. 3, 3-fh77xy^y-l, 3-^f-yl/^5y 
1, 1, 3, 3-fh7 r Xh^y-l, 3- 
yXf^y'yD^t^s 1. 1, 3, 3-fh7Xh^ 

v-1, 3-yxf-;Ps;i/n^y % 1, 1, 3, 3- 
fh77x^y- 1 , 3-xXf-;PxVn^>' x 
i. 1, 3, 3-rh7*b*x-l, 3-y'7xX^ 
^O^-tf-y, 1,1,3, 3-fh7Xh^y-l, 
3-y7xX;Py'yD^fy, 1,1,3, 3-f h7 
^x/^y-l, 3-y7x^yyDdrty, 1, 
1, 3-Ml^h^^-i, 3> 
**>\ 1, 1, 3-MJxb^-i, 3, 3-MI 
^fvio^o+^y, i, i, 3-hU7xy^y- 
1,3, 3-hV*mis>>n*?>> s i, i t 



IMh^v-l, 3, 3- hUxf^yn^fty, 
1, 1, 3-b'jxh^yr-l , 3, 3-HJx?-;Uv 
v-D^y, 1, i, 3-Hj7xy*^-l, 3. 3 
-h'jx^yyo^ty, 1,1, 3-MMMfS/ 

-1, 3, 3-h»j7xX^yyD^ 1, 1, 3 
-Hjxb*i>-1, 3, 3-f'J7xX/^y'yD^ 
y, 1, 1. 3-f'j7xy^y-l ( 3, 3-MJ7 
x-rto^n^y. l, 3-5/* 1, 1, 

3, 3-f h7^f/PyyD^ftX 1 , 3-yXb^r 
S'-l, 1, 3, 3-fh7^f^yyP^ 1, 
3-y7x^y-l, 1, 3, 3-fh7^f^yy 
n*^y, l, 3-5/\*b*S/-l, 1, 3, 3-f h 
7Xf;l/yyn^rfy, 1, 3-yXh^y-l, i, 
3, 3-f h7Xf^y'yn^ty N 1, 3-y7x; 

3f>"-l, 1, 3, 3-fh7Xf^y'yD^ 

1, 3-^h^ry— 1. 1, 3, 3-fh77x^ 
xyD^fy, 1, 3-yxRy-l, i, 3, 3- 
fF77x^yyD^rf>, 1, 3-y7x/^y- 
1,1,3, 3 - f H 7 7 xX/l/y'y D^^t^f 

[00 14] ZtlhcOoh^ h^i/iSi/a**? 
y % MtXharyyyQ^y^ 1, 1, 3, 3-f* 
h7*h3f£/-l, 3-y^f^yyD^ty, 1, 

1, 3, 3-fh7Xh^y-l, 3-^^U^o 
*tfy, 1, 1, 3, 3-fb^h^y-l, 3-x 
7xX^y'yo^fy N 1, 3 ~ ^ h*^- 1 , 1, 
3, 3-fb7^f^yyndffy, 1, 3-yXh^ 
x-1, 1, 3, 3-ff7^f;Pyyndfty t 1, 
3-^Xh^-l, 1, 3, 3-fh57xX/^y 
o^y, 1. 3-yX^y-i, i, 3, 3-fh 
57xx;u^n^>^ifS:, »4L^WfcLTai8f 

[00 15] HR* (3) fcfcvvc* d#0*>ffc 
£^iLTte. ^t^h^yyy7V, \^xh^ 
yyy7V,Mt7xy^yyy7y, 1. 1. 1. 

2, 2-^y^b^ y -2-^f^yy7y, 1. 
1, 1. 2, 2-^y^xh^Sy-2-^f-;Uxv5 
>\ 1, 1, 1. 2, 2-^7x/^y-2^f 
^7^, 1,1.1,2, 2-^y?* h$r$/-2 
-X+friSS/jy^ 1,1,1,2, 2-^xh^ 
i/-2~2i^)WJi/yy^ 1,1,1,2. 2~^>$ 
7x.J*>>-2-X.+)WJi/7>^ 1. 1, 1, 2, 2 
-^y?* h^y-2-7xX/^y'y7^ 1,1. - 
1, 2, 2-^y^xh^^-2-7xX;U5y5y^y. 
1, 1, 1, 2, 2-^7x/^y-2-7xX;l, 
^7>, 1, 1, 2, 2-fh7^h^y-l, 2- 
Wf^yy7y, 1.1,2, 2-rh5xh^^- 
1, 2«y>f^5^ 1, 1, 2, 2-rh77 
xy^rv-1, 2-^f-;^S/9>. 1. 1, 2. 2 
-fb7^f^y-l, 2-yXf^y'y5y, 1, 
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1,2, 1 , 2-i/^)W\/y 

1, 1, 2, 2-fb77xy^y-l, 2-yX 
1,1,2, 2-f*h5^h^r^-l, 
2-y'7x^yy7^ 1, 1. 2, 2-rh^xh 
*x-l. 2-y7x^yy7>, 1, 1, 2, 2- 
fh77x^y-l, 2-y7x-/l/yy5y, 1. 
1, 2-MJ*h*i'-l, 2, 2-MJ^W5/9 

1, 1, 2-MJxb*5/-l, 2, 
^yy^y, 1,1, 2-M)7x/*$y-l , 2, 2 
-hlM?>rt^7y> 1, 1, 2-hU^h^rS/- 
1,2, 2-h'Jxf^yy5>, 1. 1, 2-HJx 
h^riz-l, 2, 2-h , JXf-;l,^V5> / . 1,1,2 
-h'j7xy^y-l, 2, 2-MIX^;U>>^^y. 
1, 1, 2-MMh*>—l, 2, 2-b'j7x^ 
1, 1, 2-h'Jxh^y-l, 2, 2-h 
'J7x^yy7y, 1, 1, 2-h'j7x7^y- 
1,2, 2 - h 'J y z.~)Vi/isyy^ 1, 2-S^h* 
x-1, 1, 2, 2-fb7^f^yy7y, 1, 2- 
y'Xh^y-1, 1, 2, 2-Thy^f-)W^^yy, 
1, 2-^7xy^ri/-l, 1, 2, 2-rh5^^U 
1, 2-^h^r^-l, 1 , 2, 2-fb 
'y. 1. 2-yX^y-l ,1,2, 
2 -rb 5X^-/1/ S/'S^>\ 1, 2-y7i/^y- 
1,1,2, 2-fh7Xf;l/yy7/, 1, 2-5^ 
h^rx-1, 1, 2, 2-fh77i^yy7y, 

1, 2-S/Xh^^-l, 1, 2, 2-fb77x^ 
xi/^y. 1, 2-^7x7^-1, 1, 2, 2~T 

h77x x;^^v y y^zzmfh a b h . 

COO 1 6] Ltih<noh, h^isi/isyy. 
Mnh^yyy7y, 1,1,2, 2-f h7^h 
2-i>*^)Vyyyy. 1, 1, 2, 2-r 
h7Xb^y-l, 2-fy^f-yl/x^^y s 1,1, 

2, 2-rb7^ Y^i/- 1 , 2-y7x^yy7 
y, 1, 2~^h^i/-l, 1,2, 2-f f7^f 
;U^£y^y. 1, 2-y'xKy-l, 1, 2, 2-r 
hy^^)Vyyyy. 1, 2-vyO^x-l, 1, 
2, 2-fh77x^yy77, 1, 2-yXh^y 
- 1 , 1, 2, 2~Th57xx;l^i^y£i:*S:. # 

t 0 0 1 7 ] $ ^>(C. HS:ft ( 3 ) fcfc wr . R? 

(ch 2 ) n -rmixhrnnik^tixii. fx 

(hUy^S^U/y) X?y. t'X (h'JXb^yy 
»J/U) ^^y. fx ( h'J-n-ro^yyy^) ^ 

?y. fx ( h »j - i »rniK4f5/5/y*) >*>\ t* 

X (h'J-n-yKyy'J^) y<?y, t'X ( h U - 
sec-yh^rS/vU/W) y^^>. fx ( MJ-t-y 
h^f^U^) y^y, 1, 2-t'X (hV*h*yy 
D;U)x?y N 1, 2-t'X(h'JXh^yy'J/Hx 
?y. 1, 2-t^(bU-n-7Wyy , J;Hx 
?y. 1, 2~t'X (h'J-i-7'D;K*S^y^)X 



*y. 1, 2-t*X ( hV->n-7h*yyV)l>) x? 
y. 1, 2-t^(hU-sec-7 r h^.yy'J;Hx 

?y. l , 2-t*x ( hy-t-^h^Syy^) x? 

y. 1 - h*5/**/Ps/U>l0 - 1 - ( MM h 
*i^Uyy) y<^y. l-(yXb^y^f^yy;H 
-1- (hUXh^fiy^U^) y<^y, l-(x-n- 
Tu^i^f-A^U^) -1- (MJ-n-7°n;K* 
vi/>J;^)y<^y. l-(y-i-7Wy^f^y 
-1- ( HJ- i -ro^yy'J/t') y<^y. 

1- (^-n-yb^r^^/yi/'J/U) - 1 - ( h 0 - 
n-rh^yy'J^^^y, l-(^-sec-7> 
*>>*^)Ui<>V)l) - 1 - ( HJ-s ec-/f^yy 
U;y) y<^y. 1- (y-t-7h^yWyy;H 
-l-(h'J-t-/^yy'JW>^y, l->>* 
^bJr^^;yS/'J;P) -2- ( h »J* h^^f/U;U) 
x?y. 1- (i/'xh^r^^;yiyU;y) -2- (hU 
Xh^yy'JWx^y, 1- (^-n-7 B n*T*xy< 
^;y^y;y) -2- ( h U- n-7°D^^i/U;y) x 
?y. 1- (>-'- i ~rntf*i/*+)l>i'V>U) -2- 
(HJ-i -rn^^iyU;y) x?y. l-(Sy-n 
-7^i/y^;l^U;y) -2- ( HJ-n-yh^ 
^»J;y)X^y. 1- (y-se c-7'h^y^f/l/y 
U;y) - 2- (HJ-sec-7t>*5y£yU;l/) x? 
y. 1- (3y'-t-yh^rx^^yvU;l/) -2- (b 
U-t-^h^rxSyU^) X^y. fX(vy<^i/y< 
f-;U>-'J^) y<?y. b'x (yxb^y>f;l/yy;^) 

y^^y, t'X (£y~n-7°n^i/y<f-7y5yy;y) y<? 
y N fX (2y- i -rutf*i'*^)VyV)\,) *?y. 
fx (^-n-yb^SM^/yi'yyy) J*?y. fx 
(S/*-s e c-T^i^fVl^Uyy) ><?y, fx 

*$y. 1, 2-f 
x (i/^b^i^fvl^y/U) x?y v l, 2-fx 

(yXb^y^f^y»J/HX?y, 1, 2"fX(v : 
-n-7°U^^^f/U; k ) x^y N 1, 2 -fX 

(y-i-7Wy^f^y'J^)X^y N 1, 2- 
h'X(y-n-7>^y^f^y'J^)X^y, 1, 2 
-fX (y-sec-yh^y^f;Py»J;K X?y. 

1, 2-fX (y-t-T^h^y^f^yU/P) X? 
y. 1, 2 -fx (hV^hl-yyVfr) Ky^y^ 

1, 2-fx ( hyxh^i/S/y;i/) <y-ify s l, 2 

-fX ( b'J-n-7D^yy'J/H ^y-tfy. 1, 

2- fx (yy-\-yux*yi/V)V) ^y-tfy. 
l, 2-fx ( hy-n-7h*>-i/y;i/) ^y-tfy, 

1, 2-fX (b'J-sec-7lJfyy»J;H ^y-tf 

y. 1, 2-fX (MM- 7'h^fyi/y;y)<y-if . 

y. 1, 3-t^(h'J^h^yy'JW^X 

1, 3-fx (h'JXh^fyy>J;P)\yt>, 1, 3 

-fx ( hu-n-rn^^xyyi/Xy-ify. 1, 

3- fX ( hU - i -7D^yyU/k) ^.y-lfy. 

l, 3-fx (hy-n-7"h^^i/'j;y) ^ynfy, 
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1, 3-t*X (h'J-sec-/h^fyyiJ;H 

1, 3-t'X (hV-t-7Y*isisV)U) <y* 
y, l. 4 -fx ( h'jy h*^vii;t-) ^y-tfy. 

1, 4 -t'X (HJXI^x^UAO *yfy. i, 4 
-h'X ( hU-n-TD#dfxi/>J^) ^sy^'y, 1, 

4 -fx ( HJ- i -TD*f#v>-'J;w) <y-fe*y, 
1, 4 -fx ( MI-n-7>*vv'J;U) ^y-fcfy, 
1 , 4 -fx ( MJ-s e c-yhdf^^'J^) ^y-tf 
V, 1, 4-t'X(f-'J-t-7Ky-/'J;H'<^' 

[0 0 18] .Iil£><D3*>. fx ( Hjy h*v^>J 
>u) yyy, t'x ( hUxi^y^n^) *yy s 1, 
2-t'X (hyy h^vU^x^y, l, 2-fx 

(HJxHfi^UAO xyy. i-(^hdfv^f- 
;UvU^) -1- (M»y h^j/'j^) yyy, 1- 

(v'xhdfv^f-^K^) -1- ( MJxhdrvj/'j 
/Myyy. 1- { s J*Y*i'*'}-)V : sV)\ l >) -2- 

<MJ*>*S'5'y*') X?y, 1- (i^Xl^y?- 
)WsV)V) -2- ( h'Jxbdfvx'J/P) xyy. t'x 
(v'y h^yf-zi^u^) yyy, fx (yih^ 

Wy'J^)^^ 1, 2-b'^(y7hdf^f 
xyy, 1, 2-fx (v'xhdf^^x 
>J/l-)xyy s 1, 2-t'X (Hjyh*i^lW<. 

y-t'y. 1, 2-fx ( htixhdrv^u^) ^yf 
y, 1, 3-fx (My h*v->>J/iO ^y-tfy. 
1, 3-fX ( Mlxf^^'J/U) <y-fc?y s 1, 4 
-fx (h'jy f-^i^U^) <y-fc?y, 1, 4-fX 
( HJxh* xv'J^) ^y-t'y$ri"£*?i Lv^lt I 

[0019] WJicfcV , (A) mZffif&thlt 

&b ( 1 ) ~ ( 3 ) t ixit. ±mt^m ( 1 ) . 
(2) a xx/ (3) <7)iat L<(i2sm±^fflv^^ 

[ 0 0 2 0 ] &fc\ ±ie ( a ) mmm-uts® 

( 1 ) - ( 3 ) cDS¥*^SJf ix£^&< 1 i> 1 M<n*sy 

y\t^itMm. m^^thmz. w o-m. r 

2 O-m. R 4 0-afcJ:VR5 0-»c7)*gMl*;|,ij 
fc!L 5-5 0*;l^*£fflV^fcrf«L<, 7~ 

mm^ti^msm*). --n. sot/kto^ii 

Sit, M*ftm£l/m&%m'pcr>#V-?-cr>tiTlji*?7 

[0021] 7>vfi : ( a ) lakfiMm 
■&®mmt&iz®iTa. ±mt^m ( 1 ) ~ ( 3 ) 
mfrt>miftitz&%< 1 1 1 mnis? yit^i no* 

#81, ifi|-&$-tf-|»^. 7^U«!S£ffl^l>. 7/M? 

r-r-c, mmtixu. guar, ry*- 
7, jm.ikfW7J>.. ykmttWA.. fcffltw? 



nmmtixii. mif. *?;-)V7$y, x 

yy-/U7$y, rnyv-;i/7Sy, 7"yy-;P7$ 
y, N-yf-/pyyy-;P7$y, N-x?-/k*yy- 

A-7$y. N-TDbM^y-^Tsy, N-7'-?-yl/ 

yyy-;i/7*$y, N-y^xyy-^7$y. n- 

xf-;l^x^y-;U7S> s N-7'otVUxy y-/U7$ 
y. N-7"f-/UX:?/-^7$y, N-yf-;l'7 , ny\V 
-;l/75y, N-xWnAV-^Sy, N-7*o 
e;UTDAV-;U75 y. N-7"f-/U7-n;\v-^7$ 

y, N-y^-n^yy-^sy. N-x^-yyy- 
/P7Sy, N-rnf^y^y-^rsy. N-y^u 
7^y-^7Sy. n , N-^yf-^y^y-yurs 
y, n, N-vxf-^yyy-yi/rsy. n, n-vT 
ottw ^y-;U7$y. n, N-iy'y-^yyy-^ 
7Sy. n, N-^'y^xyy-;wrsy. n, n- 
xx^xyy-zursy. n, N-j/'Tntvi-xyy 
-;U7$y, n, N->-'7>;ux^y-^r$y, n, 
N-^'yf-^rnzsv-^sy. n, N-^xf-^T* 

D/V-;P75y, N. N-x'TDtVl'TO/V-^r 

sy, n, N-i^f-^o^y-n/rsy, n, n- 
^'y-f-^yy 7-/1^7 $y. n, N-xxf-;u7yy- 
ziyrsy, N, N-x7*Df;i-7'^y-;i'7$y. n, 
N-i/T'f-^/yy-^sy, N-y^^'yyy- 
;i^7Sy» N-xf-^j;yyy-;pr5y, N-rof 
ivi/*? ;->v7$.y^ N-7>;u^'yyy-;P75 
y, N-yf-^xxyy-;P7Sy. N-xf-;i/>-'xy 
y-^7$y, N-7Df;i/y'x^y-jL-rsy, n- 
7-?-;p>-'x y y-;P7 $y N-y f^i>7n/v -iv 
75 y, N-xf-;l-v ; 7'n>'\V-;U7Sy N N-7*of 
;Ux*7*nyNV-;l-7S y. N-~7l-)WJyu)ij-iV7 
sy, N-yf-yi/i^vyy-^sy. N-x^-;u> t 7' 
yy-;U7$y, n -rotary y-;i-7$y. n 
-y^;u^yyy-;i/75y. n- (7syy^;u) y 
yy-;i-7$y, n- (7$yyf-;u) x^y-^rs 
y. n- (7syy^-;i-) 7°o^v-;W75y. n- 
(75yy^-;p) 7"yy-/P7$y. n- (rsyxf- 
;>) yyy-;u7 = y. n- (75yx^u) xyy- 
;U75y, n- (75yxf-^) 7*D^v-;U75y. 
N- (TSyxf-^) 7yy-;L-75 y. n- (7$y 

mhvu) yyy-^7$y, n- (7sy7*af;u) 
xyy-^75y, n- (rsymtvn ru^v- 
;u7sy. n- (7$y7'of/P) 7'yy-;i/7$y, 
n- (7$y7>/P) yyy-;P7$y, n- (7$y 
7'f-;u) xyy-;P7$y, n- (7Sy7"f-;u) 7'a 
A-y-;L-7^y. n- (7$y7»L-) yyy-^7S 
y, y h*vyf-/P7$y, y hifxx^;P7$y. y 
hdfx7 = Qf;i/7Sy. y h^i/7'f-;P75y. xh* 

^yf-;P7Sy. xhdr>-xf-;P75y, xh^i^rp 

f;P75y. xhdfv-T'f-^sy. rD,-K^^yf-;u 
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75y. 7'0#3fi/Xf-/l/7*5y. 7*n;K^7'ntVU 

75 y. m^^y^r^y. yh^^f-^rs 

y N yhdrvx^rsy. 7*h=Jf>'7°ot7U7 5y > 
7>*y7f-/i/75y. ^fMl/T'Sy, x^-/iyT5y, 
ruf/VT^y. 7*f-^rS>, N, N-^f-;WT$ 
y, N, N-x'x-TSrt^Sy, N, N-^'Tae^TS 
y, N, N-v7'f-/l/7*Sy, M;<f-/U75y, Ml 
xf-/U75y. M77*nt7P75y, h 'J 7*^7 5 
y. rh^f-zi^y^x^A/W ko^mM K. f b 
^x-f/l/ry^x^ivM Ko*-»M M f h^TDtr 

X7A/W Fodf^ k n Tb7^f-;uxf-i^yy'7 5 
y. T h7Xf;|/Xfl/>y7Sy, r h^^'otVPx 
-fi/yi/75y. fh^/f/Hfi/^^'Ti^ ^f- 

^75 7^/1/7 5 y, ;*f-/l/75 7Xf-/l/75y. ^ 
<f)V7 5 77 , ot/l/7'5 y, ^f-;U7S77'f-^7 5 
y s x-?-^75y^f7P75y, xf-;l/7S7xf-;P7 
5y, xf-/l//'5 77'ntr/P75y, X^l/75/7'-?- 
)V7^y. 7*DhVP7S7^-?-^7$y, rotv^s 
7X^75 y. 7*at/U75 77*n£/V7.$y. 7'D 

e/i/7 5 77^-75 y. 7>/i/75 7;><f-/i/7*5 y. 
7^-/U75 7x^75y. 7^75 7 7*o £71-75 
y. 7f-;W75 7 7'f-;P75y. t'Ll^y. to-/K 
tf^^'y. foijy'y, h-^y^'y, b-n'jy t/P 
*yy. *f/HE/W*i>y, ^T-tft'^n^^y. 
v7ift'^7o7-f y. ^7-ftv^D^yT-fey. 7k 
S^rh^^^-^y^x^A. 7j<Kftrh7Xf-;W7 

6. £ft^7/l^>7jy&m, lS$>l.vMi2«m±$- 

( 1 ) - (3) <p<VR l O-S, 0-S. R 4 O- 

T. 0. 00001-0. 5*/k #£L<I4 

0. 0 000 5-0. 5WX'hh. TUsfiVtmcom 

[00 23] ^J^KLT^ftl) (A) jD7j<^»ffi 
&fa<7)tt?m, GPC <®#r$, f&g, afctt&jgje) 
m lz X h M¥£>#T*T\ m L < te 5 77- 1 ■ 0 0 
077. l< til 077-9 0 077, L 

«42 077-8 0 OTjT'&S . 577*)lT't±, -hfr&Jt 

immtwmtmtztLtc^istfh*). 1. o 

OOTJiO^^v^li, II^-fiAW^ 
•KDJroKLT^i'U. (A) 

tlffiS? (TEM) KJ:»55iig$*l&. 



[ 0 0 2 4 ] (A) j£#«K #Jfc#*S£ln*# 

tm&b£nm.it:b*£.. ( 2) 14, ft** 

( 1) ~<3) <08ft«k 5-7 5SS%. #£L<li 
10-70M%. $i?>K#*L<ttl 5-70Sft% 
* fc. ititftil ( 1 ) tJiV/i^tt ( 3 ) 14. 
( 1 ) - ( 3 ) mM$. 9 5-2 5**%. # 
4L<(49 0-3 0M»%. ZUzftt L< &8 5-3 
omft%t'fc^„ ft^* ( 2 ) ( 1 ) ~~ 

(3) 5~7 5fi*%T'ifol.^fc* J . f*Wi 

it'. *»»C*iVvC, ^D*#JB8teftitt- ft^ 
ft ( 1 ) — ( 3 ) O-S, R2 O-S, R 4 O 

-mtiki/Rs o-mtfii oo%%M<ftmixs i oh 

St^O. S^t^cffi^LT^D^y^jifc^o 
fcfc^v^d. (A) BE^-fctTti. t»4>ii£ffl 
ifiiftOlBK^tt^J: Oftix&^T-. itit® ( 1 ) fcJ: 

^k^ft ( 2 ) <^ja**j»»^«rc*>4 «i t L 

[ o o 2 5 ] $ fet, (a) mmmm^mxn, 
m ( i ) - ( 3 ) «B*»feaarfifc^*< 1 1 i «ov 

ix. nufcttMm&mtL. tit KiizcDnm^ft 

^MS: 577-1 , 0 0 077fc^-T*\ fflfifettO 

p h ^ 7 OTtiBW-i i t 4 u \ p h * mm- 
lumt ixu. (Dp mmmmm^m. 

( 3 ) mm. 7)Vdy%Z<ntiX$:rt 

m&hnm. ( 4 m *y^^iii(c ± o . mm* 

[0026]i:t. ±Kp HMS^Jt UT(4. 

IS. HIS. OK. yy», ^jl^K^ 

if^fSitA^I.. *«Mi:tT{4. Wit 

SK. rne^vs, 7*^yffi. ^y^y®. 
-9-yS. ^r?ysL ^^^ygg. 77yg?, r*y 
IS. -/j-)!, vi^^y^, ^^voy|$, 7^'^y 

Ky®. ^^51!, 2 -x.+t\s\*vy&. *\sAy 
K. xf-7'jyBs. uy-^K. 'jywyK. -vuf- 
/US. p-TS/3cA«». P-Wwxyx 

/p*yiE, ^y-fefyx/w^y^, ty^ooiS, 

ouftig. h'J7oo»S!, MJ 7^3i-nB». 4pR,' 
-7Qy». x;p*y|g. 7*/HL 7v;HS. 7xy 

fe. ilB^BtSrllt^t L-T^iSStutfiB*t* ( B ) Jn 

mfmsm -/uyvt&zthx'isz,. 

[00 27]±IEpHSHBWfc:J:4fflS*<OpHtt, 7 
JUT. »*L<«l-6tciSS$^. ^ct)J:9(c. Jo 
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mmm^m^mmm^a 577— 1 . 0 0 0 at 

%LtzVh, ±1Sp Hpg^JCJ: 9xfE$Elfflfttp H£ 

jbbWp m<±m®ft t Ktimx'h 0 > torn* 

[0028] .(b) tokmmavn. 

( b ) mmm^nt. ±i£<ifc£ft ( 1 > - ( 3 > <o 

mwz, tarn® -mixn htii. zzx\ ft. 
^* ( 1 ) ~ ( 3 ) cnim*?tomm • m^zm^^n 

ie ( b > ( 1 ) - ( 3 ) ona^ 

£S*SIBfc. R 1 O-m, R2 O-a, R< O-Sfc 
ilXRs 0-«<0«»l^;Wb7tO, 0. 2 5-5*A- 
<7)7k$:m^&Zttfft£L<. 0. 3-3t;Uc07K5:Jn 
£*.ifcjW£ff4Lv\ *art-*;i«9*#o. 2 5~ 

#&<k 4fc. Mi#Mte£Xfm£R&*<7>Xy?-cr) 

[0029] Ktttt ; *&0J!c7) ( B ) io*#fiNteft£ 
Wttifctt, -LfEft£& ( 1 ) - ( 3 ) 

itzmz. mmtm^i. zzx\ wtmnwmti 
1. i t <nhh p HMtfc t *ttit**WMfc mmx- 

[00 3 0] JJBIttHSEOfltfflit , ft^Hl ( 1 ) - 
(3) ^OR 1 O-S, R2 O-S, R 4 0-g&J:l/ 
R5 O-«"Ca§fi43S<0«J|lt;Kc*tLT, 9ft, 

0. ooooi-o. 5*;k $f4L<tio. 0000 
5-0.1 KB4$^£fflg#±fE3eBl*lT 

hint . sjs+o^y v-o«f tn^y/p-fk^isn*^^ 

[003 1] dO«t3(lLT#^tl4 (B) Hn*#j|?8 

^BK^HUi, gpc mm. »jk. xttgung) 

ffifcj: fiMPPWH*?, #4 L < ti 5 0 0~3 0 
77. S4>fctf*L<tt7 0 0~2O7j\ W(ctf*U<« 

1, 0 0 0~107jT-*4. 5 0 0*jST'ti. MBt^ 
HfcW£T1-**£#* 0 , -Jr. 3 07) <k O^C^V^if 
£t±, lfa@ciett3Wltii*v^*«*6. 4fc. :o 
«t 3 fc LX%hiih ( B ) Jn*#j)?*&£!8ji . m-tto) 

mm i -> x v t n«k o , awR^affitt* 5 * 

fcUCfctt, 0fc»3)l£«?BgkttlB& (TEM) 
[0032]. (A) (B)dWKOite. 



*»W^K»l«ffl«Wtftii. JJE ( A ) ~ ( B ) 

isntitf. w%cm&*. ( a ) m ($E£mm® 
mmn ) 1 o o mzmzx u t b > < ^jp*^ 

tttt&IMft*) *<*f4l<te 1-9 0 0*4$. Sfefc 
$?4L<t2 3-8 0 0»fig?. *tfcJJ4L<tt5~8 0 

onrnx-hh . ( b ) 1 »t 

9 0 0S43iSrSx4t, jt^iltJtmW^feil* 
[00 33].(O^. 

*fHHOK»kfflfflJft«Ui. (A) Jo^K^J&^tSsk 
( B ) JD*^M^% fcSr. ( C ) ^«E(c^»4^«^ 
»LT=5:I>. Z(T> (Om&tlXlt, TtVa-iVJhm 

[00 34] ^dt\ 7;Pa-/HR^t LTJi. 

x^y-/k n-7DA7-;k i-TD/V 
— n-y^y— i-79S— sec-7'9 

^/-;k 2-^^i/7'^y-;p. sec-^;- 
;k t-^y^y-;k 3->b^y^/-Jk n- 

•t/-;k 2-xf-^y^y-;k sec-\7^y- 
;k 3 , n-7r^^y-7i-, 2-x^-/i/ 

/ ^ d f- , fy-7l/, s e c -?J-??y-7k n-y^;UT/W 
3-;U s 2, 6-^f-7l^r^y-7P-4, n— 
/-7P. s e c-^yfV7k?*7P:J-7k hl7^f-7Uy 
^771^3—71-. s e c— rh7Tx7W7;W3— 7k s 
e c - / vr?Ti''7U77V3— 7P, 7i7-k i^^Q-N 
**tJ-)V^ *1-)Vi/7u^+ry-)V^ 3, 3, 5- 
h 'J^< f-7Px^DA.Jf^y-;K <Vv>77W3-7k 
x'7-b hy77l-3-;^if^^y 77Pn-7U^^K ; 
[00 35] Ifpy/ij3-7K 1 . 2-7°oepy 
^'U3-7l/, 1, 3-7^1/^^3-7^ 

*-;i/-2, 4, 1- ^)V^.y-9y\/is-)V-7., 

2,4,2 -Xf-;l^dr-9->i/**-7l/- 1,3, i/'X^J- 

u-y^Un-;k i/'7*ufi/y^';3-;k HJxf-w 
7l/3-7l/^vM ; xf-uy^'jn-zi^ /><f-;l/X-r 

7k X^l/>/>7 3-7l^/X^/lX-T7k Xj-Uy 

V 'J 3-;«y 7o £;vx-t/V . x-fw y 7 'J 3 -7W 
*/7'f-7i/x— r;k xf-wy/y 3-;i/ty/\dfi/;i' 
x-t7P, xf-i/y^ya— ;R>/7x-7H-' r/k 
xf-uy^'jrj y - 2 -x ^7i/7>7i/x-x7k 
j/'x-f i/y/»;n-;i/^/^-f/px-T7k i/'xf-i/y 

3-;l/^/xf-;l/X-r;l/, i/'xf-vy^'j 
* /7Uf7l/X-r7k ^xf-uy^'j 3-/Ry7t 
;Ux— r;l/, i/'x-f-i/y/'j 3-;l/^y/\Jf i/;l/x-r 

71/. 7'Oh*l/y7'U3-7l/ ; &y^f-/WX—f7l/. 7'Df 
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U>7Va -ite y xf/px-r/k To tr U y 7" y 3 
-/l^y7'D£/PX— f;k 3-zl^y 
7"f-;Ux-T>k ^roepy^y 3-/i^yy-f;kc 
~f;k x7*otU>-/'j3-^yxf-^x-T/k 
^'7*0 y^y 3 -/ME y 7ot;H-fHi;'^ 

[0036] ZtlbTm-JWo-h. n-TlVV- 
;k i-7*a>V-/k n-7*?y-/k i-7'?y- 
/k sec-/;/-^ t-7;?y— /k n-^y^ 
y-/k i-"<yyy-yk 2-yf-;U7*y y-zk s 
ec-^y^y-;K t-^y^y-zk 3-*h3fj/ 
7**y-/k n-'vjf-tfv-yk 
/k s e c -A.df 2 -x^y? y-/k T 

n eu y / y a -;|/^ y y f-ypx-r/U , Totuy^ 
'J 3 -/kfc y x-f/kc-r/k To h* P y / y 3 -;kE 
yra tvpx— f ;k rotvy^y 3-/i^y7*f-/p 

[ 0 0 3 7 ] *r h y^?Mh LTli. 7* h y. y 
xf-;P7by. yf-^-n-7'ohV^hy, yf-rt,- 
n-7>;i/7hy, y'xf^hy, yf-/i/- i -7> 

7f-yP7hy, y^-n-^df^;^hy, i - 
7f-;P7hy. h yy^/uy-fyy, i/^D^ify 
y. yf-^yn^-tj-yy, 2, 4 

-^y^yy^-y. r^h-ivr-tvy, 7-kh7xy 
y. 7i>f3^t'W\ 7-tf-;i'7-fehy x 2, 
4— M^y^jj-y, 2, 4-'\7'yy> ; ;ty. 3, 5 
-^r^y^y. 2, 4-^^^y^y. 3. 5- 
tfy^yy'ji-y, 2, 4-yty^y> 3. 5-77 
yy'^y. 5-^^-2, 4 — Mr-tf-ys^y* 2. 
2, 6, 6-Th7yf-;u-3, 5-^7*^y^y, 

1, 1,1, 5, 5, 5-^-tf7;^D-2, 4 -a. 

ry y ^y^y«o/9 - s/* h yas&yaw^iis . 
£ix&<a*hy3&»J»±. i»fc&mi2«£U:£Hi9 
-izmixi>x\\ . . 

I 0 0 3 8 ] 7 * HMMRfc LT(is *^^7 5 H . N 
-yf-/kJvk£>75 h\ N, N-^yf-;P*;UA7S 
H. N-Xf-/kiVkk7$ h\ N, N-^xf-zl^/UA 
7S 7-feh7$h\ N-y^-;W7-feh75h\ N, 
N-y'y^-;|/7-bh7S h\ N-xf-/P7-te h7S k 
N, N-i/xf-;P7-bh7S h\ N-y f-;P7of^y 
7SK. N-yf-;Ptoy Hy s N-^A-S/kE/kfry 
y, N-*;P$/H^y£/'y s N-^A-SA-eoy v 
y, N-7-fef7kfcA-*yy s N-7-b-f/i/f^y y 
y, N-7-fef-^h-Dy>?y^i : >w^ixl.. 

[0039] x*r/«&i: LXlt. V^)V1]—X 



*-k JKKxf-i^y, &$7*oe^y. ft»s;x*. 
;k 8Hft*?-7k 9»xf-7k r-7-fn57hy. r 
-A'i/D7?hy iM8n-7'otr;k B&i -rot 
/k BKn-7>;k PKi-7*f-;k Blsec-/ 
f-/k ^n-^y-fyk lt#s e c-^y-f/k i$£ 

3-yh* ^7>/k it&y^ksy-f/k BH82-x 
f-;P7'f-;k H®2-xf-/l^fi>"/k BSKyi-Vk 
H&yyo^df>7k KKyf-;P>-ya^>-;u. it® 

n-yx;k 7-bMmXf-/k 7-tM«x*/k-» 

Kx-f-uy^'j 3-A^yy ^/ux~f;k H®x?-p 
y^y 3-;«yif;n-f;K itKyXf-uy'^y 
3-/k£yyf-AX~f/k KiE> ; xf-uy ; ?'U3-;u 
* y xf-zux—f/k BH^xf - u y^y 3 y - 
n -7"f-;px-r;k Simei/y/ija-wyy 
^x-f;i-, KK7'atyy^''j3-;i,^yxf-;ux 
-fvk ftK7ne W-y^y 3-^y7 , nt;px—f 
»i£rDeuy/y3-^*yy^x-T/k ^ 
KvTotwy^ys-^yy-f^x— f;k 
7'Dtrixy^U3-;i/^yxf-;Px—f;k i^W^^V 
3-;k S^i?y h^-vhy^y 3-;k rofjj-yKx. 

>;k 7DW>8n-7f;k 7 , Dh'^yKi-7S 
^a^K^'X^k SoL^Ky-n-T'f-Jk ?LSt 
jX^k ?L»Xf-;k ?LKn-7'^k ?LKn-75 
vny^if^, 7^/l^y^^, 7^;H?^ 

a* 1. ^(i 2 mitt mmzmm ixi>±\,\ w±o 
[0040] *%*%<7)mtfm&fm\t. ±ieo < c > 

( A ) - ( B ) j£#£flU£tS<ffc£ 
ft ( 1 ) ~ ( 3 ) ?raP*^MiJ tzliffi£-tm 

[0041] afwwcii, *&&.V7)vij ofm (hi 

( 1 ) - ( 3 ) c0^< 1 1 1 »*HS4>t«K«W* 

^RfoZfto. zam<?>Km&%.tLX\i. a«» 0~ 
1 0 0-C, #^L<til 5~9 0'CT'$>& 0 

[0042] cm<7)w.mi . 

«i.tr. y-*y^wvStt»i. 7x^y^n®^tt 
hti. J^cit S'Ua-yswuifiSttffl. sKur^wp 

^7 y^lfffiSttSiJ^t'Sr. 
■IS'^-ttifcAK:, ~/V* ! tk : ?tf1ittiX\ l ^Z 

[0043] mmnwmm. 
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( 1 ) ~ ( 3 ) <D^< fc t IS (tTF 

aWtJBJDLT, 3i». 0-1 OO^C, #4L<til 5 
2B8BHWPU J^Wfiit^R 
J6«r5. MtettHSHNcfttvc. »H**:ii (C) * 

6. 

[00443 *f6BJ<0ffljSfe^PI?^om^Jt IX 
it. TIE ( 1 )'~ (12) <o**Srift: J: •? , ( A ) * 
<B) j£#£SW!U &^T\ ftfcfifc 

(A) - (B) f$Lft*7\s>\t?tUiX\\ 

( 1) *, U^ttlMdl) fcilA' (C) 

t. jp*^« • »&RjESrfT*v\ ( a ) mmmms 

ft Cifctt ( B) fti*#IH8£4!i] 

(2) *. r*-*y«i (**:M;itttft) fciiMo 

v\ (A) ftrtftJKIfc&n C t fcli ( B ) JroMMMte 
( 3 ) JWeo^?yft'6*«iV ( C ) 

■ «£8USSfr$rV\ ( A ) ftbMMfflfefll C 

(B) jD*^JHSia-^JJ £f#i>. 

( 4 ) j5r£<9>-7 Wb^Rlife «tV ( C ) 

ira*#j!Ht6tt c ttzit ( b ) inmmwtem) 
[0045] ( 5 ) mfecoi/yy-it-sm. riv* »j m& 
j&xvmizjBtx (c) mm^zm-itmtnt 
Hi c*fc« (b) mmnm^m mz>. 

( 6 ) ffij&^5 vft^ft, r^* »M8 ( $£(*Ktt 
tt) fcitf <C) *tt*»&$r*»#|«^ *tiJ:rf s fi« 
tz&tX (C) S«^^^«a^Ni«Sgmft«V)ttM 
aWfcSaoUC . mm® • «£RJE£ff&v\ ( A ) 

jm*«"»»&a ci^tt ( b ) nmmm^m 
h. 

( 7 ) J5rI»<a**s.}:tfc&«fcJEtT ( C ) ®m*htt: 

£ft*jbni.T, • »-&ae^ff ( A ) 3d 

CSfctt (B) jD*^j5?a^J] 

( 8 ) mjaio**j j:v«fi«t:jBtT ( c ) mmfrhtt: 



mMmz^immmzmuix . mm®- 
msjttem*>\ ( a ) mmmm&fo ttwi 
(b> 

[0046] ( 9 ) mm^. >>y>tt&m&i:V : & 

mizmtx (omm^tcm^mz. mzAoTjv 
tomitttmm) tsw&mtzztx (o m 
»*b*h9£to*totx. mm® ■ minmzm 
\>\ (a) mmmrn^m c ( b > an*#jia&& 

(10) B»r^fi<7)7k, j/5 >te&QitSiV&E£KtX 
(C) SIfrf.i'rfiOK, 0r^M^r;l/*'Jtt« 
(i^iiKtttt) fcilfc&SIWEtT (C) ?»^^r 

m ■ m&RK&m* \ ( a ) in^jgtt^^ c 4 tzit 
(B) Jn*^«-^iiD 

(in mzmvTj),* vm ( ^^tiebiux) 
-rnmtx ( c > «r»*»4>*4a^ftfc:» mM&o 
?k isyyit-sm&xvmmtx <o aww*^ 

( a ) aD^^jjfai^ c * tea ( b > jd^^^d 

d2) pjfs*^T;p* uftue ( ttdtmmm aw 
miz&tx (omm^KzwLsmz. msmco 
7k i/yyte&fotsxv&mzjbix ( c ) ®m*L>% 

W • »aRJ6£fr=5rv\ ( A ) tomtmum t&tM 
( B ) tnfcftfm&mi «r*6. ^rfc s *»hhjcJ3v^ 

a», o. i-5oitxt*j. 
[0047] z<dx o \,zLxnhtib*%w<mmm 
gfflmmm*. mi<a. 2-5 om%, mi 

<(i2~3 0Si%T'J>0. fi6fflBWt«trjffeitt 
$ tl& . fflfiJc^t0^ll»^«g^ 2-50 n.*%x'h h 

^T'J>ix(f. *«lfcJ:^±ie (C) ffi|(cJ:««RC 
[0048] ^OiatfC#4.iXl.*^Bjoffl^ft 

it. z-mizfeix. y <)v?-xbT&Lfz<r>%. mmt 
hzttfxzh. y ovf-it. ^ijixf/k xvti 

^'JX-r;^;^^, 07 -y-ftixf-uy 
( PTFE ) . ^'JTSK^t'OWSOtO^ffiffl-fS 
^fc* { T'§l>. #4L<(i, ?LS0. 2/imOTc7)PT 
FE8?7-f;^-, ^KjfSKli ago. 05Mm 

4U\ ±IE<0J:3^7^^-{i. ««^?Lgc7)p^ 
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hZbi>X'*h. 

[0049] xm&mtfmzm^xmzm&t&iz 
i . z zx\ ifW^mmim^-fh z t im 

4. *fK^iAMtts *fc5/yaj">xf\ s i o 2 
*>x;\ s i N^xA^if(7)±(c^§ix. tt»R£-*- 

[00 50] iORWftaSarffifcLTtt, *-yh7*U- 
K *-7V, 7 7-*Z%£*m?&ZbtfX'%. 

tomw&tixit. *mt, mmmm^ 7*xvn 
■cff* 3 c: t i. . i i x\ Mwmskmt. mm 

«Bm. Tfrtymsn. *STi>L<«il?SiiSiO 
0ppmOTCC3>-hn-;PL7tiffiTT\ 450°Ciil 

Tcoi&mx'imt&zbtiwtiu. tK. _lk*> 

gaBWCHPttLfct). a*, US, «E*4f«» 
[00 5 1 ] i«Oi-dCL.Tftfeit&*JKBtf!)jR<?)Uat 

«*ti. mtmmmx'h*). a». 2. 7-1. 5, n 

£KU2. 6-1. 5, §&fc#*L<H;2. 5- 
1. 5X'hh. 

1 0 0 5 2 ] *«b^Kjj, *»tt*«r*U -V 
i"7W. Iff. 3~10GPa, #*L<tt4— 10 
G P a X'fo h . Z <7)®&mte . *!%BJtClSi2c7)^TlS 
88U: ( A ) - ( B ) j£#OjD*#B?^£^£*?&0J»e 

[00 5 3] *3Wi<ojRUu 9ft, 

0. 5-1. 4g/cm 3 s jffiL<«0. 5-1. 3 
g/cm 3 , L<(i0. 5-1. 2g/cm 
3 Tftft. JR$JK#0. 5 g/cm 3 MH<50 
•BWSIftWfiTL. 1. 4 g/cm 3 

[00 54] §4>e, *#»oiWi, «*tt*<ttt\A£ 

»a**U W*tf. ffll*12 7lC, 2. 5atm, 
10 0%RH^){8«fcmiSJJfc|fft^«^, 

zcoi&i&ymn. mm, xmniztufim 
o*EHi:-f & - b tcj; ; fc s . 

[0055] *^Bjoii{i, immzmti, mw&m? 

1. WALSI, DRAM. SDRAM. RDRA 

mmmm^-hmzb'cQm®. mm.mm<r> 



saii. &mmmiz*mcDmim®b Lx^-th 
hcox-bh. 

[0056] 

[00 57] JttTOH*. 

- (gpc) (mm. nx, msiMm) aacioa 

SSL*. SCBSffi: ^5>ft^tt<ojn*»j(Hi^ft*. 
SM^iMEtfO . 25Xfc*4J:5fc:. lOmMOLi 
Brtr*trX*>>-;K l *S?U GPC (Jgff$, tt 

gl:lV-(f)l, GPCyXfA ^f';U GP 
C-8020 

JKV- (») A 1 pha500 0/300 

0 

tfil' T-6 0 f*7;M-^- 
^f^'JT^ffi: 1 OmMcOLi B r^tsX ? ^-IV 
**VTmBtX: lml/min 

4 0*C 
[0058] P«3Rjgtt. 

*^ B JOffl^8 0m 1 ££41 0 0m 1 O^^X^ia 
t PffiC AiiT.»W 4 0W-h7l/- 7'+T' 1 r 
^Sta Uz . StSffi^Wyr/US: 2 , 5 0 0 r p m. 

*Lfcfc&ORW^3t^*IRWIKRudo 1 ph T 
echnologies ttjg}. Spectra Las 
e r 2 0 0 ) CT«9£U f«* { C (IWfifcO^ 

yr/KOJW D x l o 0 > $r»tiiL. Tie«^(cTffP« 
Ur. 

© : KS3^fc*< 5 % 
O : ]»Wt(b*< 1 0 % 
x : IfM$^l0% 
[0059] JtR«*. 

'<%$>tit:®iztiLxmmmi l z£<0T>u$-*7&w&w 

■^^ryl/* ffliHS: 100kHz <ofl«Rr, Sir 5 ! • t * 
-1/7M<7*-K (tt) HP 1 64 5 1 Blifiifc 
J:W f HP4 284ATU^*gyLCR>-^^fflV%-C 

c vat i o zmmnimmmzMfc uz . 



wm 

mtiizm. +/4>T>f-xp (MSTas!) i 

[0060] jR*tt. 

ftL>tltzmm*127°C. 2. 5atm, 10 0%R 
IX. 3, 50 0cm-'#3fi^H 2 OfcjBB-r&iUDM) 
x ; BRIRWO 

[0061] mmi c ( a- i ) rnvmm 

2 5%7^ J E-7*»iR5 g s @ft*3 2 0 gfc<tl/x 
? 6 0 0 g <0S^S?S+{=^ f-;H> ^ h^r 

5g (^Jn*^-ft?^«*7. 4 8) tfh 
7lhJf-/y7>20g (£^0*#j»JS£tt8l2t5. 
8g) SrjDi.6 0*CT3^RJE2rS^<O*>s 7ot 

i/y^'j3-^ ; eyrDe;ux-T;i'2 o o gS-jn^., 

*<0fik. «ET-C^»?»2 00gt*44T«liUs 
H»4te«6 • 6%<D ( A - 1 ) j&MflftftSftfrtt 
£. HMtfc ( A - 1 ) jS^co««W^*(i, 3 0 

[0062] ##012 C (A— 1 ) ftftOMin 
##0J 1 ISa^ ( A- 1 ) jK^fS2 0 0 g 4>fc£ 
8S*14 0gfc$r**"C«*U *BW>10 
%rotr^y^'j 3-;Ry7Dbn-f;Hi l o 
gfcSHlll U ll»#£#*8. 8%?)fflj£»?g§:& 
fciMifc (AieallfWili, 3 07TC 

[0063] ##CT3 C ( B ) ftftttliS) 

rb^^h^^^yioi. 3g (^Mammm^ 

fttft* ; 4 0. 0 g) , ^f-^h»Jp< h^>-^5>2 0 
3 . 0 g (^JD7K^»^«K ;100. Og). 
V* WJ* Y*isi/7>91. 3 g ( 5S£jD*#J8*B 
60. Og) . rntl/y/ij3-;wy7 
DtVl^x-r^5 5 9. 3g, ^f^-n-^yf^ 

v>239. isnm&mmz. y^i. o s 

(JWt/S i OR = 0. 00 lmo lJt) £*1 57. 
7g (H 2 O/S i OR=l . 0mo 1 Jt) (CflfrLfc 

i, o o o g & * * xm l , iiB#£*r 

*2 0%<?) ( B ) #Mufc ( B ) fiJt^^a 

3, 0 0 0T*ofc. 
[0064]##fl|4 C (A-2) jfi^WH] 
##0lJlt*JV>T. 2 5K7J'*-7**S5gtf>ttb 
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0C2 5%*»fl:7 i -h5>f-/W7>' J E-'>AO. 5g£ 
«fc««S:fT->fc. fcMifc (A-2) JS^MW 

[006 5] smmmi 

iS*t*3 2 0g<3fth l )fc]8tt*3 2.g. x?/-/U6 
0 0 gtf>ffcb 0 (:x? y-;U8 8 8 g ^^WNi> 

mmm * ®tz . # ^futajftaww? i> x * u >®n 

[0066] mtMi 

#*Miiea<o(A-i) «4MiiS9 6. 5gt.## 

M3IEa<0 (B) J«iH§»3. 5g££i£U fflBfrff 

8-f yfy'J ny^xA^tcxey^-hiitcJ: OM^B 
U 8 0 X2V 5 <J:v^T'S*T2 0 0*CT'5 
ftfmu&lK(7)t>. §^tiX24"t'3 4 0 , C. 36 0 
'C, 3 80°Ctf)J®T\ ZtiZti. 3 0^MBWoJ«»L. 

$ 4>t*2T4 2 5-c-e i waMKU , &&»£«>k& 

JBjftLfc. ».fcftfcllOff«S***lfc:ifc'f. 
[0067] HJ6W2 

mWmfflCD ( A- 1 ) l£^S«E8 4 . lgt.W 
W31B8W> (B) 5. 9g^?I-^L, 

o. 6%(r>mmm-mw.i. mtv/zmvb 

Sr, 8-f yf-^Day^x^itc^fy^-hiSictO 
ttWUs *§v+8 0'CT'5#IHs ^V^'g^T2 0 0t: 
T5»BHnU»Lfc<0t». $4>(CXS+T-3 4 0 , C, 3 6 

or. 3 8 o'cm.x\ ztizti, s omfoMa 
[0068] mnm3 

mmAiimcr) < a - 2 ) j&Hgjss 4 . 1 g t , m 

m 3B&CD ( B ) 1 5 . 9 g L . 

^*i o. 6%oaisift»ffl*ftfc. nhtiKmsm 

ffi t . ^+ 8 0 °CT' 5 4MB. «V vCSSST 2 0 0 'CT' 
5 ^ISIJDIR Uc^*> , § tUSTT 3 4 0 'C , 3 6 0 
•C. 3 8 0XKDmX'^tl^il3 0»m t Otmis 2h 
IC^2T4 2 5'CT'l B#raJO^L, 48fe^Bj^^^ 

[oo69] mm i 

tmmm 1 lEK^ffl^^jss 7 . 6 g t . mm 3 
ie«jo ( b ) mmm 12. 4g *a*u m&fr&G 

S8. 3%^)ffljS1WI«[*ft3fe. fcfcixfcffljfttt*. 8 

-f yf-^'j ny^xy^xtryn-hffitcj: 

L . 8 0 xrr 5 iHn . <jcv > tbjrt 2 0 0 *ct- 5 

^•IBBllJftUytOt). $^>tcKS*T'3 4 0-C, 360 
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•C. 3 8 OVcr>mX\ *tl?tl, 3 OflflW^MRU C 0 0 7 0 ] 

§ f>tc*ST4 2 5'ct i «kmr u m&MBj&m ini) 

















mm 




\itmi 




O 1 


© 


1 © 


1 o 


JtR«* 1 


2.4 | 


2.6 


1 2.5 


1 2.8 


(g/cm 1 ) | 


1.2 I 


1.3 


1 1.3 


1 1.5 


#tt$(GPa) I 


S.l I 


6.8 


1 7.0 


7.6 




O 1 


O 


1 O 


1 O 



(12)fflm $ F^-A(##) 4J035 BA06 CA01K CA022 CA06K 

K»»«*»*ISW*Z.TBll»a# ^'x>f CA162 EA01 EB03 LA03 

x^r-zmsc^ttrt lboi 

(72)^BM 4# 4J038 DL021 DL022 DL031 DL032 

SartBWi©BlftZTBll#24^ y'x4 DL041 DL042 DL161 DL162 

IX7-;«itMrt HA096 HA336 HA376 HA416 

(72) £ffl ft HA476 JA37 JA38 JB01 

*««4>*KSSJI!CTB11*24^ i^'x-f JB03 JB04 JB09 JB25 JB39 

X^7-;Ptt5*^itrt JC13 KA04 LA03 MA08 MA10 

(72)^BM lljffl fifcll MA14 NA11 NA21 PA19 PB09 

JW«+*Kj»ftZTBll#24* ^'x-f PC02 PC03 

x^.r-;U^^ttrt 5F058 AA10 AB07 AC03 AF04 AG01 

AH01 AH02 



